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Abstract: Micro-entrepreneurs with basic ingredients of processed meat such as meatball who do not have a meat 
grinder, generally using meat grinder at the public market. The problem that occurs is that there is no clear 
regulation from the Government regarding the guarantee of the halal meat grinding in the Regional Company. 
This needs to be enhanced as a study, considering that the grinding material does not only come from Halal 
substances. The purpose of this study was to test pig DNA in meat grinding samples at PD Pasar Surya Surabaya 
City by using the conventional Polymerase Chain Reaction (PCR) method. DNA was isolated from 11 PD Pasar 
Surya meat grinding samples, then spectrophotometry was performed. Spectrophotometry results showed that all 
samples have high DNA concentrations. The primer used is the cyt b pig gene encoder. Predenaturation is 
performed at a temperature of 95°C-5 minutes, denaturation of 95°C-45 seconds, annealing 60°C-30 seconds, 
extension 72°C-40 seconds, and post extension 72°C-5 minutes. The results of PCR analysis were determined by 
the emergence of DNA bands of ± 149 bp as markers of pig DNA. The results showed negative on sample or no 
pig contamination in 11 samples tested. While the pig sample as positive control showed a band of ± 149 bp. These 
results prove that at 11 points of the location of meat grinding there is no contamination of pig DNA. 
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1. Introduction 
Micro entrepreneurs with basic ingredients such as processed meat who do not have a grinding 
tool, will decide grind meat to a public meat grinding in the market (Baihaqi, Rachmawati, Rokhim, 
Munir, & Hamidah, 2019). Product counterfeiting is a problem that often occurs given the significant 
increase in profits and to reduce production costs. An example is counterfeiting of meat with farm pigs 
and wild boars. This is certainly contrary to Islamic religious law adopted by the majority of Indonesian 
people who state that pigs are forbidden animals to be consumed. According Quran chapter 5 verse 3, 
Forbidden to you (eat) carcasses, blood, pork, (animal flesh) slaughtered on behalf of other than Allah 
... . 
Samples of this study are taken from market under supervised by Perusahaan Daerah Pasar Surya 
(PDPS) of Surabaya City, which is a Regional Market Company of Surabaya engaged in the field of 
community services in the context of public services, facilities, and infrastructure of traditional markets 
in Surabaya. Meat grinding in regional markets is often not regulated by National Legal Institution such 
as The Indonesian Halal Product Guarantee Agency called Badan Penyelenggara Jaminan Produk Halal 
(BPJPH), which provides guaranteed halal assurance. Nescience of the community whether the meat 
that is ground by the meat grinding mixed with other haram substances or not, can be a problem. 
Polymerase Chain Reaction (PCR) is the most widely studied and widely used technique of 
nucleic acid amplification. Since it was first proposed by scientists from Cetus Corporation, PCR has 
developed into a major technique in molecular biology laboratories, including in vitro transcription of 
PCR templates, recombinant PCR, DNAse I footprinting, sequencing with the help of phage promoters, 
and so on (Putra, 1997). PCR was first developed in 1985 by Kary B. Mullis (Fatchiyah, Widyarti, & 
Rahayu, 2011). 
PCR is used to multiply the number of DNA molecules on a particular target by synthesizing new 
DNA molecules that complement those target DNA molecules through the help of enzymes and 
oligonucleotides as the 5 primers in a thermocycler. DNA target lengths range from tens to thousands 
of nucleotides in which the position is enclosed in a pair of primers. Primers that are before the target 
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area are called forward primers and those that are after the target area are called reverse primers. The 
enzyme used as a printer for a newly known set of DNA molecules is called the polymerase enzyme. To 
be able to print the circuit in PCR technique, dNTPs are also needed which include dATP (nucleotide 
based on Adenine), dCTP (cytosine), dGTP (guanine), and dTTP (Thymine) (Muladno, 2010). 
Rachmawati, Rokhim, Munir, & Agustina (2018) explained that this technology is very possible to 
ascertain whether a food sample contains pig contaminants, even in small amounts. Yusuf (2010) states 
that there are three important stages in the PCR process that always repeat in 30-40 cycles and take place 
quickly, namely Denaturation, Annealing, and Extension. 
Cytochrome b (cyt b) is a gene that is encoded by mitochondrial DNA and is involved in electron 
transport. The cyt b contains eight helical transmembranes that are connected by the intra membrane or 
extra membrane domain. The cyt b gene sequence is unique in that there are eternal parts at the species 
level, so that many researchers have grouped or determined the kinship between animals by using the 
cyt b gene (Widayanti, Solihin, Sajuthi, & Perwitasari, 2006). The cyt b gene sequence derived from Sus 
scrofa has a sequence length of 1140 bp. Sus sp. is a species frequently use by human consumption. 
The method of analysis using DNA has several advantages, namely DNA can be found in all cell 
types in an individual with identical genetic information, DNA is a stable molecule in the extraction 
process, and DNA analysis is very likely to be carried out from several different types of samples (Jain, 
Brahmbhatt, Rank, Joshi, & Solanki, 2007; Rachmawati & Daryono, 2014). Therefore, this study aims 
to determine the presence of pig DNA content in meat grinding found in Surabaya Solar Market using 
conventional PCR. 
 
2. Materials and Methods 
The study was conducted in September-November 2018 at the Integrated Laboratory (Genetics 
and Tissue Culture) of UIN Sunan Ampel Surabaya. The tools used in this research are mortar, analytical 
balance, tube, incubator, freezer, vortex, micropipet, stative, thermometer, centrifuge, 
spectrophotometer [Biochrom Biodrop-DUO], microtube, Thermocycler [Labnet MultiGene Optimax], 
electrophoretic set [Mupid- Exu], Transilluminator gel documentation [Enduro GDS-1302]. The 
materials used in this study were taken from meat grinding facilities. Samples were taken at 11 meat 
grinding locations in PDPS Surabaya that covered the South, North, Central, West and East Surabaya 
areas. The meat grinding location is actively operating. Sampling was done using a random sampling 
method. The materials used for this study were, Wizard KIT Promega®, ethanol 70%, isopropanol, Go 
Taq Green Master Mix®, TAE buffer, BenchTop DNA ladder 100 bp, loading dye, free nuclease water, 
Diamond nulcei acid, negative control sample, pig primer, agarose, tissue. 
2.1. Sample preparation 
Pig samples used as positive control that came from the pig intestine, fat, liver, blood, and meat 
from traditional markets in Surabaya. This sample was chosen as an analogy to a sample in a meat 
grinding that we don't know where it came from. The sample was washed and then weighed 50 mg and 
put into a micro tube for DNA isolation. 
2.2. Extraction of DNA 
DNA extraction was carried out using the protocol according to the Promega Kit. As much as 50 
mg of sample was added 600 µL Nuclei Lysis Solution, vortex in 10 seconds, and incubated 65°C for 
30 minutes. Added 3 µl RNAse Solution, vortex in 10 seconds, incubated 37°C-30 minutes, cooled at 
room temperature 15 minutes, added 200 µL PPS, vortex in 10 seconds, freezed in 5 minutes, and 
centrifuged 15000 x g for 4 minutes. Tube containing 600 µL of isopropanol is inserted supernatant, 
inverted, then centrifuged 15000 x g for 1 minute, supernatant removed, 600 µL 70% ethanol added, 
dried at room temperature, 100 mL of DNA rehydration solution added. Measurement of DNA 
concentrations using a spectrophotometer Thermo Scientific Biodrop. Samples were dropped on the 
sensor as much as 1 μL alternately starting with dripping DNA rehydration as a blank solution of 3 μL 
2.3. PCR Amplification 
PCR analysis was performed using the GoTaq Green Master Mix Amplification Kit. The reaction 
components used were 25 μL, consisting of 2.5 μL DNA samples, Primer F 1 μL, 1 μL Primers R, 12.5 
μL GoTaq Green, and 8 μL Nuclease Free Water. The amplification process was carried out under 
predenaturation conditions at a temperature of 95°C for 5 minutes, denaturation of 95°C-45 seconds, 
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annealing 60°C-30 seconds, extension 72°C-40 seconds, and postextension 72°C-5 minutes. The primer 
used is pig cyt-b gene with the following sequence (Table 1): 
Table 1. Primer Sequences 
Name Oligonucleotide Ampli-con 
cyt b  
 
AB298688 
Primer F 5’ CTACGGGTCTGTTCCGTTGG 3’ 




2.4. Electrophoresis and Visualization of PCR Products 
PCR product was visualized by 2% agarose gel electrophoresis in a TAE buffer solution. Agarose 
gel was placed in an electrophoresis device containing a 1x TAE buffer solution, ladder was inserted 
into the first well as much as 5 μL and followed by PCR samples in the next well as much as 5 μL each. 
The electrophoresis process was carried out at 50 volts for 70 minutes. Visualization of PCR products 
using gel documentation system. 
 
3. Results and Discussion 
After DNA extraction is carried out on the sample, DNA concentration measure using a Thermo 
Scientific Biodrop spectrophotometer, the following results are obtained (Table 2): 
Table 2. Code and DNA concentration of each sample 
No. Code 1 Code 2 Location Concentration (µg/ml) 
1 A1 B1 Pasar Wonokromo 6,373 
2 A2 B2 Pasar Mangga Dua 1,400 
3 A3 B3 Pasar Ampel 0,197 
4 A4 B4 Pasar Wadung Asri 1,312 
5 A5 B5 Pasar Simo 0,270 
6 A6 B6 Pasar Tembok 2,783 
7 A7.1 B7.1 Pasar Simo (1) 2,140 
8 A7.2 B7.2 Pasar Simo (2) 2,093 
9 A8.1 B8.1 Pasar Pucang (1) 0,497 
10 A8.2 B8.2 Pasar Pucang (2) 0,395 
11 A9 B9 Pasar Simo Gunung 0,158 
Note: Code 1 and Code 2 are show replication in PCR process. 
 
Spectrophotometry results showed that the highest DNA concentration was shown by sample 1, 
while the lowest concentration was shown by sample 11. Samples with high concentrations showed 
good results and matched with promega KIT. The concentration results obtained are feasible to proceed 
towards the PCR process. 
The results of Geldoc visualization showed that no band DNA appeared at the primer threshold 
of the cyt b gene of pig DNA on ±149 bp. So the results of the twelve samples show negative as seen in 
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(1.2) 
Figure 1. Visualization of DNA amplification of meat grinding samples through geldoc (1.1), results on first 
PCR replication (1.2), results on second PCR replication 
 
Figure 2. Visualization results of a positive control sample and a negative control sample.  
Description: M: Marker or Ladder 100bp; U: Pig intestine; L: Pig fat; H: Pig liver; B: Pork; D: Pig blood. 
Negative control: Beef. 
Pig DNA detection test on PD Pasar Surya of Surabaya meat grinding samples using PCR begins 
with DNA extraction. DNA extraction of the samples was carried out using the standard method of KIT 
Promega that had been modified for pig contaminated products, continued by isolating DNA sample, 
spectrophotometry, PCR amplification, Electrophoresis, and Visualization of PCR results. The DNA of 
the isolated genome was determined by measuring DNA concentration using a Thermo Scientific 
Biodrop spectrophotometer. The results of the concentration data can be seen in Table 2. 
DNA obtained was amplified by PCR method and using cyt b primers. According to Dooley, 
Paine, Garrett, & Brown (2004), the cyt b primer is a universal pig primer that amplifies ±149 bp cyt b 
genes. The sequences of forward primers and reverse primers can be seen in Table 1. Replication needs 
to be done at the PCR process to ensure that the PCR process is running correctly at each stage. In this 
research, no replication was carried out in the extraction process because the DNA concentration 
obtained from each sample was considered sufficient to carry out the PCR process. 
Peccia & Hernandez (2006) revealed that basically the principle of DNA isolation is to lyse cells 
and purify nucleic acids (DNA). Lysis is the destruction of walls and releasing DNA that can be done 
physically or chemically. DNA purification is the process of separating DNA from cell lysates (proteins, 
carbohydrates, lipids) and other contaminants. One of the factors that influences the success of DNA 
isolation at the annealing stage, because if the temperature is too high it will cause the failure of the 
amplification process while if the temperature is too low then the DNA formed has low specificity 
(Muladno, 2010). 
The PCR reaction process consists of 3 main stages: denaturation, annealing, and elongation 
(Extension). The three stages will occur at a temperature that has been set. In the first stage, denaturation 
of the main DNA fragment will occur. The denaturation temperature carried out in the study was 950C. 
The single strand of denatured DNA will then undergo a process of annealing by a forward or reverse 
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accordance with the target base length that has been determined. The DNA product formed in the first 
amplification will become a template in the next cycle. 
The results of the visualization of 11 samples in this study showed that DNA was successfully 
isolated. The existence of DNA in this study is known by analyzing the appearance of electrophoretic 
visualization of agarose gel shown in Figure 1. Visualization of DNA from PCR reaction was carried 
out on agarose gel 2%. The positive control used in this test is the primary gene cyt b DNA from pure 
non-processed pig derivative samples. Figures 1 and 2 show that all samples are negative, this is 
indicated by the absence of DNA bands at the primer threshold of the cyt b pig DNA gene of ±149 bp. 
Base pairs are a measure of the length of bands of DNA on an international scale. 1 bp is the same as 
3.4Å (340pm) (Pahlevi, 2013). These negative results indicate that no pork contamination was found in 
the meat sample obtained from the PD Pasar Surya meat grinding in Surabaya. The positive control 
showed a DNA band of ± 149 bp. While the negative control did not show the DNA band, only the 
residual primer was present at the bottom of the electrophoresis gel when visualized. 
Although in this study no pig DNA contaminants were found in meat grinding samples, it is 
necessary to carry out further tests such as Real-Time PCR to determine whether the sample really does 
not contain pig. A number of published works have reported the advantages of using Real Time-PCR 
compared with conventional PCR for species identification (Septiani, 2019). Septiani (2019) added the 
ability to detect very small size products, since it eliminates the need for gel visualization, the reduced 
risks for crossover contamination, as reaction are kept confined during amplification  and analysis and 
capability for large scale processing and high automated throughput. Preventive measures are needed 
by The Government to immediately regulate halal guarantees for public facilities such as meat grinding. 
 
4. Conclusion 
Meat grinding samples taken at 11 points of PD Pasar Surya Surabaya are not found (negative) 
the presence of pig contamination based on Polymerase Chain Reaction (PCR) Test. This is proven by 
the absence of DNA bands encoding the pig cyt b gene by ± 149 bp. However, preventive measures are 
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